Aim To establish the extent to which archipelagos follow the same species-area relationship as their constituent islands and to explore the factors that may explain departures from the relationship.
INTRODUCTION
The species-area relationship is one of the most studied patterns in ecology, often being referred to as one of ecology's few laws (Schoener, 1976; Rosenzweig, 1995 Rosenzweig, , 2003 Lawton, 1996 Lawton, , 1999 . According to this 'rule' , the number of species increases with area, and the rate of increase of species richness usually declines as area increases. There are a number of classifications for the different types of species-area relationships, depending on the scale at which they are analysed or whether they are measured from nested areas or not (e.g. Rosenzweig, 2003; Scheiner, 2003; Gray et al., 2004; Whittaker & Fernández-Palacios, 2007; Dengler, 2009) . Rosenzweig (1995) described three main scales (and types) of species-area relationships (four, if the point scale, which depends on sampling effort, is included), that correspond to different spatial/temporal scales. Following Whittaker & Fernández-Palacios (2007) we may describe them as: (1) archipelagic (or island species-area relationship), which is the species-area relationship within a group of islands; (2) intraprovincial (or regional species accumulation curve), which is a species accumulation curve within a large continental area on a regional scale; and (3) inter-provincial, which encompasses different biotic regions (see also Rosenzweig, 2004; Triantis et al., 2008a) . In the present work we focus on the archipelagic-or island-scale species-area relationship, henceforth termed the ISAR.
The form and slope of ISARs depend on the particular process(es) that dominate(s) the study system (immigration, speciation and extinction) (Rosenzweig, 1995; see also MacArthur & Wilson, 1963 Triantis et al., 2008a; Whittaker et al., 2008; Borges & Hortal, 2009 ). Some archipelagos (e.g. Hawaii, Galápagos, Azores) are sufficiently isolated, in space or time, to host a distinctive ('disharmonic') species pool, often drawn from more than one source region but with many shared elements (e.g. species or lineages) among the islands of the archipelago. The small number of colonization events, a characteristic of isolated archipelagos, creates homogeneity in the species colonizing these islands, which could imply that the processes establishing island species richness would largely be a property of the archipelago rather than of each constituent island on its own. Consequently each archipelago -or at least each remote archipelago -may be regarded as a unique entity similar to a province (Triantis et al., 2008a) , regardless of the particularities of each island (see discussion in Whittaker et al., 2008) . The homogeneity in the processes that build up island biotas would only be broken in cases where local (i.e. withinisland) idiosyncratic processes are predominant or the archipelago is composed by different subsets of islands that draw their components from significantly different species pools.
Regional factors acting on the whole of the archipelago (such as archipelago isolation, age, origin of the islands) are generally thought to have a consistent effect on the local patterns of diversity at the island level. Therefore, archipelagos are usually considered to be homogeneous entities, and it is thus not surprising that many authors have used complete archipelagos as single data points in their analyses (e.g. Wilson, 1961; Scott, 1972; Schoener, 1976; Wright, 1983; Adler, 1992 Adler, , 1994 Adler & Dudley, 1994; Adler et al., 1995; Biber, 2002; Carvajal & Adler, 2005; Hamilton et al., 2009) . In fact, in his discussion of the so-called 'single large or several small' debate on the implications of island theory for reserve design, Rosenzweig (1995, p. 382) argued that 'the diversity and the area of whole archipelagos falls in the same species-area curve as the separate islands that constitute them' , although stating that this hypothesis deserves further examination. However, formal tests of the assumption that archipelagos act as homogeneous entities in biogeographical terms are lacking. Should this assumption be rejected, either local ecological factors or the particular characteristics of the group studied (e.g. life-history traits, physiological adaptations) would predominate over classical island biogeography processes, challenging the universality of regional processes as the main factor shaping the diversity of island biotas.
Here, we evaluate whether entire archipelagos follow the same species-area relationship as that defined by their constituent islands. That is, we assess to what extent the total richness of the archipelago departs from the extrapolation of the ISAR to the total area of the islands that compose it. By implication we therefore test the assumption that archipelagos act as single entities in biogeographical terms, and hence the reliability of using them as single units in large-scale biogeographical and macroecological studies. We then evaluate our findings with regard to the type of taxon (invertebrates, vertebrates and plants), the geological origin (continental or oceanic) and isolation (distance to the mainland) of each archipelago, and the possible biological interpretation of departures of the archipelago data point from the ISAR, including its relationship with the nestedness of island biotas.
METHODS
Information on the species richness on islands was compiled from several sources for 97 archipelago/taxon combinations, pertaining to 38 island groups distributed worldwide (Appendix 1). Our data include archipelagos of oceanic (i.e. both true oceanic islands and continental fragments sensu Whittaker & Fernández-Palacios, 2007 , following Wallace, 1902 , mixed, and continental origin and of varying size and degree of isolation from the closest mainland, and comprise data on several groups of vertebrates, invertebrates and plants. We excluded introduced species and subspecific taxa from all datasets. Total species richness for each archipelago was obtained by pooling the species lists of their constituent islands. We use the term 'ISAR' to refer to the species-area relationship constructed from the islands that constitute the archipelago (following Whittaker & Fernández-Palacios, 2007) . We also use 'archipelagic point' to refer to the total area and richness of the corresponding island group (archipelago).
For each archipelago/taxon combination, an ISAR regression model, with observed species richness (S obs) as the response variable and island area (A) as the predictor, was constructed on a log-log scale. This follows the same approach as Arrhenius ' (1921) power model log Sobs = c + b ¥ log A, where c is the A. M. C. Santos et al. Global Ecology and Biogeography, 19, 527-540, © 2010 Blackwell Publishing Ltd intercept and b the slope. In the particular case of the Canary Islands, ISARs were constructed for both (1) all seven main islands, and (2) all islands with the exception of Fuerteventura and Lanzarote, because these two islands are known to deviate from the general ISAR of their archipelago, being environmentally different from the younger islands located to the west and lacking mesic upland habitats (see discussion in Fernández-Palacios, 2007, and Whittaker et al., 2008) .
We were unable to find published protocols for evaluating the congruence of archipelagos and their ISARs. Logically, the archipelagic point in terms of species richness must fall somewhere between the species richness of the maximum individual island richness and the sum of the species richness of all islands in the archipelago, and archipelagic area is simply the sum of the area of all constituent islands. Therefore, the archipelagic point cannot be considered independent of the ISAR, and so we cannot formally test congruence using standard regression techniques. We therefore generated two simple indices to evaluate the departure of the archipelagic point from the richness predicted by extrapolating the ISAR to the total area for the whole archipelago (see below). These indices are based on an examination of the variation around the predicted ISAR but without any statistical probability being attached to them. However, having calculated the indices of fit, we do make use of inferential statistical tests to evaluate the strength of the relationships between these metrics and the properties of the archipelago and the type of taxon studied.
For each archipelago/taxon combination, we estimated archipelagic (SA pred) and constituent islands' (SIpred) species richness from the ISAR regression model. Values of SIpred were simply the fitted values of the regression model, while SApred was estimated from the model using the total land-surface area of the archipelago as the predictor. We then calculated the residuals of the regression model (i.e. observed species richness minus SIpred) and identified their maximum absolute value (MaxRes). We expressed MaxRes as a proportion (PropMaxRes) of SIpred for that particular observation [i.e. if the residual was 1 and the predicted log (species richness) for a given island's area was 3, then PropMaxRes would be 0.33]. We used PropMaxRes as an aid to examine the amount of disparity between the observed whole-archipelago species richness (SA obs) and its predicted species richness (SApred). If SAobs was within the bounds of SApred Ϯ (SApred ¥ PropMaxRes), then we assume that we are not able to reject the hypothesis that the archipelago follows the ISAR. Conversely, if SAobs was outside these bounds, we assume that this hypothesis can be rejected and the archipelago species richness is deemed to violate the ISAR. We conducted analogous analyses using the median of the residuals (MedRes) as a more conservative criterion, determining whether the archipelago falls into the interval defined by SApred Ϯ (SApred ¥ PropMedRes) or not. Where the archipelago had an even number of islands the PropMedRes was calculated using the median values of the absolute residuals and of all the SIpred.
The above procedure can be illustrated using the vascular plants of Cape Verde as an example (Table 1) . For this dataset, the ISAR equation (on a log-log scale) is log S = 1.385 + 0.291 ¥ log A; SApred and SIpred were obtained by applying this equation to the logarithm of the total land area of the archipelago (4076 km 2 ) and to the logarithm of each island area, respectively ( Table 1 ). The maximum residual was 0.157 (Santo Antão island) and PropMaxRes was 0.074, which was obtained by calculating the proportion of MaxRes over its corresponding SIpred (2.127). The value obtained for SApred ¥ PropMaxRes was 2.436 ¥ 0.074 = 0.179, so the interval defined by SApred Ϯ (SApred ¥ PropMaxRes) was 2.436 Ϯ 0.179. Since the logarithm of the total richness of the archipelago (2.441) lies inside this interval, we cannot reject that the archipelago is following the ISAR. The same procedure was followed using the median residual (0.087) instead of MaxRes.
We used the ratio between MaxRes and MedRes as a measure of the dispersion of the most distant island points within the archipelago for a preliminary evaluation of whether such dis- Sobs is the observed species richness of the vascular plants of Cape Verde, A is the island/archipelago area expressed in km 2 , log Sobs is the logarithm of Sobs, log A is the logarithm of A, SIpred is the predicted value for the species richness of each island, SApred is the predicted value for the species richness of the archipelago, and Abs Resid is the absolute value of the residuals obtained by subtracting SIpred from log Sobs.
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Global Ecology and Biogeography, 19, 527-540, © 2010 Blackwell Publishing Ltd persion would affect the results of our analyses. The cases in agreement with the ISAR showed similar MaxRes/MedRes ratios to those falling outside this relationship, for both the maximum and median residual criteria (not shown). The degree of dispersion of the distant island points was, however, higher for the cases meeting only the MaxRes criterion than for the cases meeting both criteria, as expected. We therefore assume that the degree of dispersion of the island points does not affect the probability of rejecting the congruence of an archipelagic point with its ISAR. Rather, it only affects the probability of meeting just the less restrictive or both criteria. Therefore, we expect differences in the criterion met to be mainly driven by the degree of dispersion of the islands, and not by factors causing the archipelagic point to depart from the ISAR. It follows that both criteria are equally reliable in terms of identifying whether an archipelago follows the ISAR of its constituent islands or not.
To determine if any archipelago and/or taxon characteristics account for the fit of an archipelago to its ISAR, we classified the datasets according to: (1) the kind of taxon they belong to (invertebrates, vertebrates or plants), and (2) the origin of the archipelago (continental, mixed or oceanic). In addition, we measured (3) the isolation of the archipelago as the smallest distance between any of the islands and the nearest mainland.
To obtain a measure of how much the archipelago departs from the ISAR, and allow an exploration of potential causes of deviation, we calculated the archipelagic residual (ArcRes) as the residual of the prediction provided by ISAR using the total area of the archipelago. To enable comparisons between different archipelagos, we standardized this residual by dividing it by the total richness observed in the archipelago. Using the above example of the vascular plants from Cape Verde, ArcRes would be calculated as (log SA obs -SApred)/log SAobs, that is (2.441 -2.436)/2.441 = 0.002. We used ArcRes as a response variable in regression models designed to explore the potential causes of deviation from the ISAR in the datasets that yielded significant regressions (P < 0.05). Potential explanatory variables included taxon type, geological origin of the archipelago and isolation, as above.
Finally, we explored whether there is a relationship between the magnitude of ArcRes and the degree of nestedness of the island biotas within the archipelago. Detailed data on species composition per island were not available for many of the datasets used for the former analyses. Due to this, and to avoid problems related to uneven sampling effort, we only analysed a reduced number of arthropod groups in two archipelagos we are more familiar with: the Azores and the Canary Islands (Table 2) . These datasets, however, present an ample variation in ArcRes values (compared with the variation found in all studied datasets) and include cases that both enter and fail to enter in the median and maximum residual criteria (see Appendix 1). Given current debate on the most appropriate measure of nestedness (e.g. Almeida-Neto et al., 2007; Ulrich et al., 2009) , we calculated two different measures: the nestedness metric based on overlap and decreasing fill (NODF; Almeida-Neto et al., 2008) , as recommended by Ulrich et al. (2009) ; and the original Temperature (T) measure proposed by Atmar & Patterson (1993) . We compared these measures and ArcRes by simple correlations and visual examination. Nestedness measures were calculated using aninhado (Guimarães & Guimarães, 2006) . All other statistical analyses were performed using Statistica 6.1 (StatSoft, 2003) .
RESULTS
Seventy-two (74%) out of the 97 ISARs examined had slopes significantly different from zero (Appendix 1). Most of the nonsignificant ISARs came from the Canary Islands (18 out of 25), but most of these became statistically significant after excluding the two more xeric and older islands, Fuerteventura and Lanzarote (see example in Fig. 1a,b) . All subsequent results are based on the significant ISARs only. In these archipelago/taxon combinations, slopes (i.e. z-values) ranged from 0.08 to 0.94, with the lower and upper quartiles being 0.22 and 0.52, respectively; the median was 0.33; and the overall mean was 0.38.
We could not reject the hypothesis that the archipelago species richness follows the ISAR in 63 cases (88%) when using the maximum residual criterion (Appendix 1; Fig. 1b,f,g,h) . The nine cases where the archipelago did not follow the ISAR according to this criterion had significantly lower slopes (median = 0.21, lower and upper quartiles = 0.18 and 0.28) than those that did fit (median = 0.40, lower and upper quartiles = 0.27 and 0.53) (Mann-Whitney U = 156.5, Z = 2.162, n 1 = 9, n2 = 63, P < 0.05). Using the more conservative median residual Table 2 Results of the nestedness analyses for several arthropod groups in the Azores and Canary Islands (data from Borges et al., 2005, and Izquierdo et al., 2004, respectively . n, number of islands. ArchRes is the archipelagic residual (the residual of the prediction provided by the island species-area relationship (ISAR) using the total area of the archipelago, divided by the total richness observed in the archipelago), T is the original Temperature measure of nestedness (Atmar & Patterson, 1993) , and NODF is the nestedness metric based on overlap and decreasing fill proposed by Almeida-Neto et al. (2008) . Analyses were not performed for all arthropods in the Canary Islands due to the limit of 3000 lines (i.e. species) of the program used to compute the nestedness measure (aninhado; Guimarães & Guimarães, 2006) . criterion, only 45 out of 72 cases were congruent with their ISAR (63%) (Appendix 1; see examples in Fig. 1b,g,h) . Again, most of the cases in which the hypothesis of the archipelago following the ISAR was rejected showed lower slopes (median = 0.27, lower and upper quartiles = 0.19 and 0.33) than those where such a hypothesis was not rejected (median = 0.40, lower and upper quartiles = 0.29 and 0.58) (Mann-Whitney U = 301.5, Z = 3.559, n1 = 27, n2 = 45, P < 0.001).
When the maximum residual interval was used, vertebrates had more archipelagos following their ISAR than invertebrates or plants (vertebrates 92%, invertebrates 88%, plants 78%; Appendix 1). However, these differences were not significant (c 2 = 1.06, P = 0.59). Furthermore, when considering the interval defined by the median residual, the proportion of cases that were congruent with the ISAR was almost the same for each one of the three groups (vertebrates and invertebrates 62%, and plants 67%; c 2 = 0.08, P = 0.96). In any case, differences seemed to be stronger between archipelagos than between taxa. Some evidence of this came from the archipelagos for which we have data on different taxonomic groups; whereas in several taxa of the Canary Islands the archipelagic point fell outside its ISAR, this was not the case for the Azores or Cape Verde (Appendix 1).
Oceanic archipelagos were congruent with their ISAR more often than continental ones, according to the MaxRes criterion (95%, vs. 76%; c 2 = 5.43, P < 0.05). This difference was more pronounced when the MedRes criterion was used; while most oceanic archipelagos remain within their ISAR (75%), only 41% of the continental archipelagos showed the same result (c 2 = 7.98, P < 0.05). Mixed archipelagos were not considered in these comparisons because of the small number of cases (n = 3). The distance from the archipelago to the mainland also had a significant effect on the probability of rejecting the hypothesis, since more isolated archipelagos were more congruent with their ISARs than less isolated ones (Mann-Whitney U = 159, Z = -2.12, n1 = 9, n2 = 63, P < 0.05 for the MaxRes; MannWhitney U = 413, Z = -2.26, n1 = 27, n2 = 45, P < 0.05 for the MedRes).
In Fig. 2 we show the ArcRes of the datasets with significant ISARs against their respective distances to the mainland, indicating also the type of taxon and geological origin of the archipelago. For continental islands ArcRes values showed a marginally non-significant negative relationship with isolation (Spearman R = -0.33, P = 0.08), whereas for oceanic islands this relationship was significant and positive (Spearman R = 0.39, P < 0.05). ArcRes of continental archipelagos and vertebrates showed higher variation than in other categories (SD = 0.14 and 0.16, respectively, versus 0.12 for plants, 0.09 for invertebrates, 0.08 for mixed archipelagos and 0.07 for oceanic archipelagos). In fact, there were significant differences between the ArcRes values as a function of the geological origin of the archipelagos (i.e. ArcRes values were bigger for continental archipelagos; Mann-Whitney U = 344, Z = 2.87, P < 0.01; mixed archipelagos were not considered for this analysis) but not between different taxa [Kruskal-Wallis H (2 d.f., n = 72) = 0.093; P = 0.95]. It is noteworthy that invertebrates from continental islands had more positive ArcRes values than negative ones, indicating that, in such cases, the ISAR tends to under-predict archipelagic species richness, especially in the least isolated islands. However, in the case of the invertebrates from oceanic islands the opposite relationship appears to occur: the least isolated archipelagos typically had negative ArcRes values while the most distant ones exhibited positive residuals. For all the other archipelago/taxon combinations the few data points available were much more scattered and therefore showed no evident trend.
The degree of nestedness of island biotas showed a clear relationship with ArcRes: the more nested a dataset, the lower (and negative) the archipelagic residual (Table 2, Fig. 3 ). In the cases analysed this pattern is more evident using the Temperature index (Spearman R = 0.83, n = 10, t [n -2] = 4.21, P < 0.01) than for NODF (Spearman R = -0.48, n = 10, t [n -2] = -1.54, P = 0.16).
DISCUSSION
It is often commented that community ecology has few general rules or laws (Lawton, 1996 (Lawton, , 1999 (Lawton, , 2000 ; but see Gaston & Blackburn, 2000; Simberloff, 2004; Ricklefs, 2008) . One of the few exceptions is held to be the species-area relationship, which is widely applicable for all scales and types of organisms, from bacteria to vertebrates (Rosenzweig, 1995) . The species-area relationship has commonly been described for discrete geographic units, such as islands within an archipelago (Rosenzweig, 1995; Whittaker & Fernández-Palacios, 2007) . However, it is not unusual to lump together data on the constituent islands of archipelagos by adding island areas and combining island species lists to obtain the overall area and richness of the archipelagos (e.g. Wilson, 1961; Scott, 1972; Wright, 1983; Adler et al., 1995; Carvajal & Adler, 2005 ; among others). Although this allows the use of these data in large-scale analyses, it also implies that the archipelagos as a whole follow the same relationship with area that their constituent islands do, an assumption that has never been evaluated before.
We have shown that archipelagos do often follow the same ISAR as their constituent islands. In the majority of the cases studied, the archipelagic point is congruent with its ISAR, which begs the question of why whole archipelagos should follow the same species-area relationship as their constituent islands? The answer must be related to the endogenous dynamics of the system (speciation, immigration and extinction), which are determined by a number of regional factors such as total area of the archipelago, number of islands, environmental heterogeneity, isolation and geological age. These factors act as local filters for the regional processes acting over the species pool of the archipelago (see Ricklefs, 2007 Ricklefs, , 2008 . Given the importance of regional processes common to all their constituent islands, many archipelagos can be considered to behave as a coherent entity for the different processes establishing species diversity. Interestingly, as a consequence of source pool effects there is a close association between species-area and local-regional richness relationships (see Srivastava, 1999; He et al., 2005) , so species richness on individual islands is to some extent a reflection of the species pool of the archipelago. Given that area is one of the best macroecological descriptors of island species richness (see, e.g., Rosenzweig, 1995; Whittaker & Fernández-Palacios, 2007; Triantis et al., 2008a) , the island group as a whole should also be expected to follow its endogenous species-area dynamics. We thus argue that if the archipelago is sufficiently isolated for all the islands to have an equivalent species pool, and the geological characteristics and evolutionary processes are coherent from island to island, it is unsurprising that the biota of the whole of the archipelago would follow the same relationship with area as the one operating within the constituent islands. In other words, the accumulation of new species with additional islands will show a consistent relationship with their area. It follows from our rationale that the departure of the archipelago from the ISAR will be related to some extent to the degree of nestedness of the island biotas (see also Wright et al., 1998) .
The additional analyses carried out on several arthropod groups of the Canary Islands and the Azores show that the magnitude of the departure of the archipelago from the ISAR is related to nestedness. The more nested the biota of the archipelago, the lower the archipelagic residual, a trend that is especially evident when using the Temperature metric. The sensitivity to the choice of nestedness metric [Temperature metric of Atmar & Patterson (1993) versus NODF metric of AlmeidaNeto et al. (2008) ] might reflect the nature of the nestedness patterns. While traditional 'gap-counting' nestedness metrics such as Temperature are biased towards the loss of species among islands, NODF also accounts for the degree of coincidence of species presences in the poorer sites (see Almeida-Neto et al., 2008; Ulrich et al., 2009) . In other words, while Temperature values reflect how widespread species are distributed in progressively less rich islands, NODF also takes into account whether poor islands host rare species or not. These rare species are species present in just one or a few islands, so NODF would be expected to be more sensitive when the patterns of nestedness within the archipelago are driven by the numbers of single island endemics (SIEs). Within this framework, the less tight relationship between the archipelagic residual and NODF compared with its relationship with Temperature allows us to ArcRes Figure 3 Relationship between the archipelagic residual (ArchRes) and two nestedness measures: (a) Temperature (T), the original measure proposed by Atmar & Patterson (1993) , and (b) the overlap and decreasing fill metric (NODF) proposed by Almeida-Neto et al. (2008) . Note that the higher the NODF, the more nested the archipelago, which is the converse of the ordering of the T metric. Data correspond to several arthropod groups of the Azores and the Canary Islands (see Table 2 ).
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Global Ecology and Biogeography, 19, 527-540, © 2010 Blackwell Publishing Ltd postulate that the number of SIEs per se does not necessarily have an effect on the departure of the archipelago from the ISAR. In fact, many cases with disproportionately high numbers of SIEs (and therefore highly non-nested biotas) fall into the confidence intervals we used in this work [e.g. Hawaiian land snails (Cowie, 1995) and lobeliads (Givnish et al., 2009) ]. The residual variation of the archipelagic data point seems thus to reflect a particular aspect of nestedness: the absence of species present in the richer islands in progressively poorer islands (i.e. richness-ordered nestedness sensu Whittaker & Fernández-Palacios, 2007) . Departures from the ISAR are thus expected in systems that are either highly nested or not nested at all (Fig. 4) , independently of the number of SIEs. In the case of highly nested systems, the richness of the archipelago will scarcely exceed that of the largest island and will be fairly insensitive to the number and area of smaller islands. Thus, the predicted number of species for the total area of the archipelago will be higher than the observed species richness (e.g. Lepidoptera from the Canary Islands; Fig. 1d ). Conversely, in highly nonnested systems there is a high rate of accumulation of new species with the addition of each island. Hence, the observed archipelagic species richness (a cumulative total) should be higher than that predicted by the non-cumulative series provided by the ISAR (e.g. Coleoptera of the Canary Islands or land snails of the Aegean Islands; Fig. 1c,e) . However, as discussed above, high overall numbers of SIE in the archipelago are not enough to cause significant departures from the ISAR (e.g. the highly species rich land snails and lobeliads of Hawaii mentioned above). Rather, departures will appear when the processes leading to the appearance of high numbers of SIE differ within the set of islands collated together for an analysis. Where an archipelago is composed of different groups of islands with differing characteristics, the processes building up island biotas might vary amongst the constituent islands. This will happen in archipelagos where: (1) the proximity to the source(s) of colonizers allows inter-island variation in colonization rates and/or the arrival probability of particular species or lineages (thus different sets of widespread species will be found in different clusters of islands); (2) one or some of the islands show higher speciation rates (e.g. because they are significantly larger; see Losos & Schluter, 2000) ; and also (3) some islands suffer anomalous pulses of extinction (e.g. island sterilization processes; see Whittaker & Fernández-Palacios, 2007) . All these cases will produce anomalous patterns of species accumulation with area, and the departure of the overall richness of the archipelago from the ISAR of its constituent islands.
This raises a more general point: almost all situations where the archipelagic point deviates significantly from the ISAR came from cases where both the slope of the ISAR and the degree of isolation were low, and the total species richness was higher than expected by the ISAR. Given that the ISAR slopes of these exceptional cases are low, it is not surprising that the total richness of the archipelago falls above the relationship observed for the islands, as seen for the Coleoptera of the Canary Islands or the land snails of the Aegean Islands (Fig. 1c,e, respectively) . The reasons for such a non-nested pattern could be: (1) a particularly high speciation rate and/or particular patterns in clusters of islands (i.e. limitations to dispersal and availability of ecological space that allow a higher number of speciation events and thus the generation of large numbers of species over the whole archipelago); (2) a heterogeneous geological history among the individual islands, enough to differentiate sets of islands with particular dynamics (e.g. the Canary Islands; see Whittaker et al., 2008) ; or (3) multiple sources for the arrival of new species (which is the case for the Aegean Islands). Conversely, highly nested systems might arise from several circumstances, including: (4) a low rate of colonization from the continent, which will result in a small number of lineages inhabiting the archipelago, and thus lower compositional replacement; and (5) high rates of dispersal between islands, which will also result in low compositional replacement from island to island. Canarian Lepidoptera provided the only example in which the overall richness of the archipelagic point falls significantly below the ISAR according to our maximum residual criterion, indicating a low degree of dissimilarity for this group (see Fig. 1d ). Butterflies and moths are in general very good dispersers (e.g. Borges & Hortal, 2009) , which results in low compositional differences between island faunas (our reason 5). Hence, the total species richness of the archipelago does not increase significantly with the addition of new islands.
Our analytical approach presents several limitations that reflect the exploratory nature of our study. For example, many of the cases we studied pertain to just five island groups (Aegean Islands, Azores, Canary Islands, Cape Verde and Hawaii) for which relatively comprehensive data are available. As a consequence, although the results from these archipelagos reassure us that our conclusions are reliable in broad qualitative terms, we cannot be sure that these results will also turn Prediction log Richness log Area log Total Area Non-nested Nested Figure 4 Hypothetical relationships between different degrees of nestedness and the departure of the archipelago point from the island species-area relationship (ISAR), in a log-log species-area plot. Here, nestedness is a by-product of the rate of accumulation of new species to the total list of the archipelago with the addition of new islands (i.e. richness-ordered nestedness sensu Whittaker & Fernández-Palacios, 2007) . Where a system tends towards perfect nestedness, the archipelago richness will be the same as that of the largest island (or only a little higher), while for completely unnested systems the archipelago richness is the sum of the richness of each constituent island.
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Global Ecology and Biogeography, 19, 527-540, © 2010 Blackwell Publishing Ltd out to be reliable in quantitative terms. Given the relationship between the degree of departure of the ISAR and nestedness found here, we recommend that further research on this topic should rely on the development of null models of the relationship between area and species assembly in a presence/absence matrix. The assumptions and development of these models are currently under debate, and several null hypotheses for random assembly have been proposed so far (see, e.g., Wright et al., 1998; Rodríguez-Gironés & Santamaría, 2006; AlmeidaNeto et al., 2007 AlmeidaNeto et al., , 2008 Ulrich et al., 2009) . In fact, these null hypotheses correspond to different aspects of nestedness: richness ordered or area ordered (see also Whittaker & Fernández-Palacios, 2007; Ulrich et al., 2009) . We anticipate that departures from the null expectations of these models would depend on the disparity in the presence of widespread species among islands, rather than on the number of rare species (e.g. SIE; see above). Therefore, we hypothesize that these departures would provide insight into the processes determining the assembly of island biotas within the archipelago, such as varying geological histories, island isolation or habitat diversity (see, e.g., Roughgarden, 1989; Lomolino & Davis, 1997; Hortal et al., 2009) , but they will be relatively independent of differences in the evolutionary processes among islands.
To summarize, we have shown that archipelagos usually follow the same species-area relationship as their constituent islands. A straightforward implication of our results is that archipelagos can, in most cases, be considered as distinct entities. Hence, researchers would be justified in lumping species lists from their constituent islands when conducting biogeographical and/or macroecological studies. It is also important to note that most of the archipelagos studied are in fact 'SLOSS neutral' (sensu Rosenzweig, 2004) , and thus that at this large scale whether conservation efforts are devoted to a single large island or to several small ones may be of limited relevance (see also Rosenzweig, 2004) . Importantly, the degree of departure from the ISAR (i.e. the archipelagic residual) is related to a particular aspect of nestedness, the loss of species present on the richest islands from the poorer ones, and can therefore be used as a crude index of richness-ordered nestedness when detailed island checklists are lacking. Given that area is just one of a number of factors determining the species richness on islands, within this framework the departure of some archipelagos from their ISAR would be caused by other factors affecting the assembly of island faunas, and therefore nestedness patterns (see Wright et al., 1998) . Further studies are required to understand the complexities of the influence of these factors on the degree of departure of the archipelagic point from the ISAR and the exact nature of the relationship between such departure and nestedness, and also to establish the pattern of departure of archipelagic data points from their constituent ISARs for other types of insular system, including anthropogenic habitat islands in fragmented landscapes.
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